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Introduction: The aim of this retrospective clinical study was to assess, in the context of the 
recent evolution of systemic therapies, the potential effect of targeted therapies on overall survival 
(OS) of patients with metastatic clear-cell renal cell carcinoma (mccRCC) in daily practice. 
Patients and methods: All consecutive patients with histologically confirmed mccRCC who 
received systemic therapy between January 2000 and December 2010 in two oncology treatment 
centers in our Franche-Comte region in eastern France were included in the analysis. The primary 
end point was OS . The analysis of prognostic factors was performed using a two-step approach: uni- 
variate then multivariate analysis with a stepwise Cox proportional hazards regression model. 
Results: For the entire cohort of 1 1 1 patients, the median OS was 17 months (95% confidence 
interval [CI]; 13-22 months) and the two-year OS was 39%. Three prognostic factors were 
independent predictors of long survival: prior nephrectomy (hazard ratio =0.38 [0.22-0.64], 
i 5 <0.0001); systemic therapy by targeted therapy (hazard ratio =0.50 [0.3 1-0.80], P=0.005); and 
lack of liver metastasis (hazard ratio =0.43 [0.22-0.82], P=0.002). Median OS was 21 months 
[ 1 4-29 months] for patients who received at least one targeted therapy compared with 1 2 months 
[7-15 months] for patients who were treated only by immunotherapy agents (P=0.003). 
Conclusion: Our results suggest that targeted therapies are associated with improved OS in 
comparison with cytokines, which is in line with other publications. 

Keywords: angiogenesis, immunotherapy, metastatic renal cell carcinoma, mTOR, survival, 
targeted therapy 

Introduction 

Renal cell cancer (RCC) represents 3% of all newly diagnosed cancers, with 1 1,080 
cases, causing 3,840 deaths (2.6% of all cancers), in France in 201 1. 1 Among urologic 
cancers, it is the third most frequent after prostate and bladder cancers. 2 Clear-cell 
carcinomas account for roughly 75%-80% of RCC and are associated with a worse 
prognosis than papillary or chromophobe histology. 3 - 4 Other factors are associated with 
poor prognosis and may increase the risk of disease recurrence, ie, advanced tumor 
stage, positive regional node involvement, high Fuhrman nuclear grade, presence of 
tumor necrosis, presence of microvascular invasion, and poor performance status. 5-8 

Surgical resection of the primary renal tumor is the current standard treatment for 
localized or locally advanced RCC. 5-9 Despite nephrectomy, recurrence of cancer with 
distant metastases occurs in approximately 20%^+0% of patients. 10 Approximately 25% 
of patients with RCCs present with metastatic disease at initial diagnosis. 11 Even with 
metastases, nephrectomy may be part of standard treatment. 1112 

Management of metastatic clear-cell renal cell carcinoma (mccRCC) has under- 
gone a transformation in the last decade. Novel targeted therapies have considerably 
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expanded the number of treatment options for this indication. 
Previously, systemic treatment was limited to cytokine thera- 
pies with interleukin-2 or interferon-a as mccRCC is largely 
resistant to chemotherapy. 13 One exciting development in 
mccRCC research has been a better understanding of the 
molecular pathogenesis of clear-cell renal cell carcinoma. 
It involves inactivation of the von Hippel-Lindau {VHL) 
tumor suppressor gene. Normally, VHL encodes a protein 
that is a component of a ligase for the hypoxia-inducible 
factor. During VHL inactivation, hypoxia-inducible factor 
upregulates the transcription of multiple hypoxia-inducible 
genes, including those that promote angiogenesis and cellular 
proliferation. 1415 Tyrosine kinase receptors and their ligands 
have been shown to play an important role in tumor growth 
and angiogenesis. Inhibition of vascular endothelial growth 
factor (VEGF) signaling through the use of antibodies or 
VEGFR antagonists has demonstrated potent antitumor 
effects that might be used to circumvent resistance to clas- 
sical anticancer agents. 16 Besides, other non-VHL pathways 
may affect the development of RCC; for example, abnormal 
functioning of the mammalian target of rapamycin (mTOR) 
pathway. 17 So far, seven targeted therapies (through inhibition 
of angiogenesis or the mTOR pathway) have been evaluated 
in randomized controlled Phase III clinical trials of patients 
with mccRCC and, subsequently, approved by regulatory 
authorities. 18-24 These targeted agents have revolutionized the 
treatment of mccRCC and have largely surpassed immuno- 
therapy as the first-line standard of care. 

This recent evolution of mccRCC systemic management 
justifies the aim of our study, which was to assess, in daily 
practice, the impact of targeted therapies on overall survival 
(OS) of patients with mccRCC in comparison with more 
classical immunotherapy. In order to do this, the prognostic 
factors of OS were sought using a two-step approach. The 
secondary aim of this study was to assess first-line systemic 
therapy time to treatment failure (TTF) and the impact of 
its duration on OS. 

Patients and methods 

Patients and treatment 

From January 2000 to December 2010, all consecutive 
patients with histologically confirmed mccRCC who received 
systemic therapy in two main oncology treatment centers of 
our region (University Hospital and Polyclinique of Franche- 
Comte of Besancon) were included in the analysis. They 
were identified on the basis of BPC® software (University 
Hospital, Besancon, France), a computerized physician order 
entry system. This software is capable of tracking injectable 



and oral chemotherapy and targeted therapy prescriptions 
according to the tumor. Baseline demographics, clinical 
history, laboratory findings, and treatments were retrospec- 
tively collected according to the medical records and BPC 
software. Two cohorts of patients were defined according to 
their systemic therapies: 

1 . "targeted therapy" cohort, including patients who received 
at least one targeted therapy, ie, antiangiogenic (sunitinib, 
bevacizumab, sorafenib) or mTOR inhibitor (everolimus, 
temsirolimus); 

2. "immunotherapy" cohort, including patients who 
were treated by immunotherapy, ie, interleukin-2 or 
interferon-a, without targeted therapy. 

Patients were classified according to Memorial Sloan- 
Kettering Cancer Center (MSKCC) prognostic risk as favor- 
able risk group (zero risk factor), intermediate risk group 
(one or two risk factors), and poor risk group (three or more 
risk factors). 25 26 The risk factors included: interval less than 
1 year between the date of diagnosis to the start of systemic 
therapy; low performance status with Karnofsky performance 
status <80%; an elevated serum lactate dehydrogenase 
(1.5 times the upper limit of normal); a high corrected serum 
calcium level (greater than the upper limit of normal); and 
anemia (hemoglobin level at the lower limit of normal). 

Setting 

Besancon University Hospital is the referent regional center 
in cancerology for the Franche-Comte region in eastern 
France (1.2 million of habitants). In2012, in our region, 6,437 
patients with cancer (138 patients with RCC) had been treated 
by systemic therapy (chemotherapy and/or targeted therapy), 
ie, 3,793 patients in University hospital or in Polyclinique de 
Franche-Comte (89 patients with RCC). 

Response assessments 

Clinical benefit and toxicity of the systemic therapies were 
evaluated by the oncologist at each visit. Imaging assess- 
ments of treatment efficacy were performed according to 
the metastatic sites by bone scan, computerized tomography, 
magnetic resonance imaging, positron emission tomography, 
or ultrasonography. 

Primary endpoint 

The primary endpoint was OS, defined as the time from initiation 
of first-line systemic therapy to death from any cause or to last 
follow-up for survivors. Patients alive on August 31, 2012, were 
censored. Median OS with its 95% confidence interval (CI) and 
two-year OS were calculated using the Kaplan-Meier method. 
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Several potential prognostic factors were studied to 
determine their impact on OS. They included: 

• patient characteristics (age: < 60 years versus s 60 years, 
<65 years versus s65 years, <70 years versus ^70 
years; sex: male versus female) 

• prior nephrectomy (yes versus no) 

• metastases: at presentation (yes versus no); s two 
metastatic sites (yes versus no); lung metastasis (yes 
versus no); bone metastasis (yes versus no); lymph node 
metastasis (yes versus no); liver metastasis (yes versus 
no); other metastasis (yes versus no) 

• metastasectomy (yes versus no) 

• systemic therapy (targeted therapy versus immuno- 
therapy) 

The analyses of prognostic factors were performed using 
a two-step approach. Firstly, the association of potential 
prognostic factors with OS was examined by univariate 
analysis, using the logrank test. Quantitative and qualita- 
tive variables were transformed, whenever possible, into 
dichotomic variables using different successive cutoff points. 
Secondly, all variables with a P- value <0.15 in univariate 
analysis were entered in a stepwise Cox proportional hazards 
regression model. The results of univariate and multivari- 
ate analyses are presented with hazard ratio, 95% CI, and 
P- value. 

One potential prognostic factor, MSKCC risk group (and 
its risk factors), was not included in these analyses because 
data for more than 10% of patients was lacking. However, 
descriptive analyses of OS were performed. 

Secondary endpoints 

The secondary endpoints were first-line systemic therapy 
TTF and the impact of its duration on OS. TTF was defined 
as the time from initiation of systemic therapy to the date 
of disease progression (ie, the date of the visit with the 
oncologist who confirmed the progression), start of a new 
line of systemic therapy treatment, or death by any cause. 
Patients remaining on treatment at the time of analysis 
were censored. TTF was analyzed using the Kaplan-Meier 
method. 

Statistical analysis 

Between our two cohorts, qualitative and quantitative vari- 
ables were respectively compared by Fisher's exact test or 
chi-square test and nonparametric Mann-Whitney test. 
Continuous variables were described by mean + standard 
deviation and median (first quartile-third quartile), and 
qualitative variables by the size and percent rate. 



All tests were two-tailed and significant at an alpha 
threshold of 5% (P-value). Statistical analysis was performed 
with SAS® software version 9.3 (SAS Institute Inc, Cary, 
NC, USA). 

Results 

Patient population 

From January 2000 to December 20 1 0, a total of 1 1 1 patients 
with mccRCC received systemic therapy. Only 28 patients 
(25%), making up the "immunotherapy" cohort, were given 
immunotherapy, and the other 83 patients (75%) were included 
in the "targeted therapy" cohort. Patient characteristics at pre- 
sentation and at metastatic diagnosis are presented in Table 1 . 
The two cohorts were similar, except for the age of patients at 
metastatic diagnosis (mean age of 65+1 1 years for patients of 
the "targeted therapy" cohort compared with 59+1 1 years for 
patients of the "immunotherapy" cohort [P=0.02]). Approxi- 
mately 80% of patients had undergone a prior nephrectomy, 
20% were favorable MSKCC risk group, and 64% were 
metastatic at diagnosis. Among them, 66 patients (59%) had 
one metastatic site. The most common sites of metastases 
were the lungs (in 63% of patients), bone (in 26% of patients), 
lymph nodes (in 18% of patients), liver (in 15% of patients), 
and other sites (in 32% of patients). 

Follow-up and treatment 

For the entire cohort of 1 1 1 patients, the mean follow-up 
time after treatment initiation was 23+19 months (median: 
17 months [7-31 months]). The median of treatment lines 
also differs between the two cohorts: three (two to four) for 
patients of the "targeted therapy" cohort (first-line systemic 
therapy with antiangiogenic [80%], mTOR inhibitor [12%]) 
compared with one (one to two) for the "immunotherapy" 
cohort (first-line systemic therapy with immunotherapy [86%] 
or immunotherapy plus chemotherapy [3%]) (P<0.0001). 

Tables 2 and 3 present the systemic therapy according to 
the line -treatment for "immunotherapy" cohort and "targeted 
therapy" cohort, respectively. 

Overall survival 

Out of 1 1 1 patients of the entire cohort, a total of 9 1 patients 
died. Median OS was 17 months (95% CI: [13-22 months]) 
and the two-year OS was 39% (Figure 1A). 

Univariate analysis indicated that seven potential prog- 
nostic factors were significantly associated with longer OS: 
prior nephrectomy (P<0.0001); lack of liver metastasis 
(P=0.0007); systemic therapy by targeted therapy (P=0.003); 
lack of metastasis at presentation (P=0.006); lack of lung 
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Table I Demographic and baseline disease characteristics of patients at initial and metastatic diagnoses 



Entire 
cohort 
n=l I I 



"Immunotherapy" 

cohort 

n=28 



"Targeted 
therapy" cohort 
n=83 



P-value 



At presentation 

Age, years 



0.07 



Mean ± SD 


61 + 12 


57+1 1 




62+1 1 






Median (range) 


61 (26-4 


!8) 60 (36-73) 




63 (26-88) 






<60, n (%) 


46 (41) 


13(46) 




33 (40) 




0.66 


<65, n (%) 


69 (62) 


20 (71) 




49 (59) 




0.27 


<70, n (%) 


83 (75) 


23 (82) 




60 (72) 




0.45 


Sex, n (%) 












0.10 


Male 


76 (69) 


23 (82) 




53 (64) 






Female 


35 (31) 


5(18) 




30 (36) 






Prior nephrectomy, n (%) 


89 (80) 


22 (79) 




67 (81) 




0.79 


Metastases, n (%) 


71 (64) 


18 (64) 




53 (64) 




1.00 


At metastatic diagnosis 














Age, years 












0.02 


Mean ± SD 


63±I2 


59+1 1 




65+1 1 






Median (range) 


63 (27-£ 


!8) 61 (36-75) 




64 (27-88) 






<60, n (%) 


41 (37) 


13(46) 




28 (34) 




0.26 


<65, n (%) 


61 (55) 


18 (64) 




43 (52) 




0.28 


<70, n (%) 


74 (66) 


22 (79) 




52 (63) 




0.17 


MSKCC risk group, n (%)* 












0.77 


Favorable 


22 (23) 


4(20) 




18 (24) 






Intermediate 


66 (70) 


16 (80) 




50 (68) 






Poor 


6(7) 


0(0) 




6(8) 






Interval less than 1 year between the date of diagnosis 75 (68) 


17(61) 




58 (70) 




0.48 


to the start of systemic therapy, n (%) 














Karnofsky performance status <80%* n (%) 


II (12) 


3(15) 




8(11) 




0.70 


LDH level > 1 .5 ULN* n (%) 


1 (1) 


0(0) 




1 (1) 




0.60 


Corrected calcium level > ULN,* n (%) 


7(8) 


0(0) 




7(10) 




0.34 


Anemia, n (%) 


16(17) 


2(10) 




14 (19) 




0.51 


Number of metastases, n (%) 












0.06 


Mean ± SD 


l.5±0.8 


l.7±0.8 




l.5±0.8 






Median (range) 


1 (1-5) 


2(1-4) 




1 (1-5) 






>2 metastatic sites, n (%) 


45 (41) 


16(57) 




29 (35) 




0.05 


Lung metastasis, n (%) 


70 (63) 


21 (75) 




49 (59) 




n i p 

U. 1 o 


Bone metastasis, n (%) 


29 (26) 


8 (29) 




21 (25) 




0.80 


Lymph node metastasis, n (%) 


20 (18) 


4(14) 




16(19) 




0.78 


Liver metastasis, n (%) 


17(15) 


4(14) 




13(16) 




0.86 


Other metastasis, n (%) 


35 (32) 


10 (36) 




25 (30) 




0.64 


Metastasectomy, n (%) 


23 (21) 


5(18) 




18 (22) 




0.79 


Note: *Lack of data. 














Abbreviations: LDH, lactate dehydrogenase; MSKCC, Memorial Sloan-Ketterin^ 


Cancer Center; SD, standard deviation; ULN, upper limit of normal 






Table 2 Systemic therapy according to the line-treatment for "immunotherapy" cohort 








Metastatic Number of 


Systemic treatment 










line-treatment patients (%) 


Immunotherapy 3 


Immunotherapy 


Chemotherapy' 








plus 


chemotherapy b 






1 28 (100) 


24 (86) 




1 (3) 




3(11) 




2 12(100) 


3(25) 




/ 




9(75) 




3 4 (100) 


/ 




/ 




4 (100) 




4 2 (100) 


/ 




/ 




2 (100) 





Notes: Mnterleukin-2 plus interferon-a; b interferon-a plus vinblastine; ^vinblastine or dacarbazine or FOLFOX or gemcitabine or fluorouracil. 
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Table 3 Systemic therapy according to the 


line-treatment for "targeted therapy" cohort 






1 1 ilc"lr trdtl i lcl It 


INUIllUci UI 

pdticnib I /of 










Antiangiogenic* 


mTOR inhibitor b 


1 1 ill i luiioiiicr tipy 


^ntMiiuintrrapy 


l 


83 (100) 


66 (80) 


10 (12) 


6(7) 


i (i) 


2 


69 (100) 


31 (45) 


37 (54) 


/ 


i (i) 


3 


47 (100) 


31 (66) 


14 (30) 


1 (2) 


1 (2) 


4 


23 (100) 


12 (52) 


7(31) 


1 (4) 


i (1 J) 


5 


7 (100) 


2 (28) 


/ 


/ 


5(72) 


6 


3 (100) 


/ 


2(67) 


1 (33) 


/ 


7 


1 (100) 


/ 


/ 


/ 


1 (100) 


Notes: a Sunitinib or 


sorafenib or bevacizumab + interferon-oc; b temsirotimus or everol 


mus; c interleukin-2; d vinblastine 


or cyclophosphamide or 


gemcitabine. 



Abbreviation: mTOR, mammalian target of rapamycin. 



metastasis (P=0.08); one metastatic site (P=0.02); and pres- 
ence of lymph node metastasis (P=0. 1 3) (Table 4). Median OS 
was 21 months (14-29 months) for patients of the "targeted 
therapy" cohort compared with 12 months (7-1 5 months) for 
patients of the "immunotherapy" cohort (hazard ratio =0.52 



[0.33-0.81], P=0.003) (Figure IB). Median OS was 21 
months (16-29 months) for patients with prior nephrec- 
tomy compared with 8 months (4-12 months) for patients 
without prior nephrectomy (hazard ratio =0.32 [0.19-0.53], 
P<0.000 1 ) (Figure 1 C). All 40 patients without metastasis at 



Median (95% CI) =17 months (13-22) 



20 40 

Duration (months) 



B 



g 0.6 

E 

3 

Ifl 

CJ 



Hazard ratio =0.52 (0.33-0.81); P=0.003 




20 40 

Duration (months) 



TO 



0.6 



(A 

| 0.4 
01 

> 
O 

0.2 



Hazard ratio =0.32 (0.19-0.53); P=0.0001 




Median (95%CI) =21 months (16-29) 



20 40 

Duration (months) 



re 



0.6 



£ 

3 

M 

2 

0) 

6 

0.2 



Hazard ratio =0.30 (0.19-0.46); PO.0001 




Median (95% CI) =31 months (21-40) 



Median (95% CI) =7 months ( 6-1 0)1 



20 40 

Duration (months) 



Figure I Kaplan-Meier estimates of overall survival. 

Notes: (A) OS for the entire cohort. (B) OS according to the systemic therapy: "targeted therapy" (in red) versus "immunotherapy" (in blue). (C) OS according to prior 
nephrectomy: yes (in red) versus no (in blue). (D) OS according to the first-line systemic therapy time to treatment failure: <6 months (in blue) versus ^6 months (in red). 
Abbreviations: CI, confidence interval; OS, overall survival. 
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Table 4 Univariate analysis of potential prognostic factors of overall survival 



Potential prognostic factors 



Number of patients 



Died 



Total 



Median OS (months) 
with 95% CI 



Hazard ratio 
with 95% CI 



P-value 



Sex 

Male 62 

Female 29 

Prior nephrectomy 

Yes 69 

No 22 

Age at metastatic diagnosis, years 

<60 35 

2:60 56 

<65 51 

2:65 40 

<70 60 

2:70 31 

Metastasis at presentation 

Yes 61 

No 30 

2:2 metastatic sites at diagnosis 

Yes 40 

No 51 

Lung metastasis 

Yes 57 

No 34 

Bone metastasis 

Yes 25 

No 66 

Lymph node metastasis 

Yes 15 

No 76 

Liver metastasis 

Yes 16 

No 75 

Metastasectomy 

Yes 18 

No 73 

Systemic therapy 

Targeted therapy 63 

Immunotherapy 28 



76 
35 

89 
22 

41 
70 
61 
50 
74 
37 

71 

40 

45 
66 

70 
41 

29 
82 

20 
91 

17 
94 

23 
88 

83 
28 



16 (12-21) 
29 (12-38) 

21 (16-29) 
8 (4-12) 

16 (I 1-29) 

17 (12-24) 

16 (I 1-25) 

17 (12-29) 
17 (12-25) 
17 (12-24) 

12 (8-17) 
25 (18-44) 

12 (7-20) 
21 (14-29) 

15 (10-20) 
21 (13-38) 

17 (8-38) 
17 (13-21) 

29 (7-44) 

15 (12-20) 

7(3-17) 
21 (14-29) 

21 (I 1-31) 

16 (12-22) 

21 (14-29) 
12 (7-15) 



1 .30 (0.83-2.05) 

0.32 (0.19-0.53) 

0.98 (0.64-1.50) 
1.09 (0.72-1.66) 
0.93 (0.60-1.45) 

1.85 (1.19-2.89) 

1.63 (1.07-2.48) 

1 .47 (0.95-2.29) 

0.93 (0.58-1.49) 

0.65 (0.36-1.14) 

2.52 (1.45-4.39) 

0.84 (0.50-1.41) 

0.52 (0.33-0.81) 



0.25 

<0.000l 

0.93 

0.68 
0.76 
0.006 

0.02 

0.08 

0.76 

0.13 

0.0007 

0.51 

0.003 



Abbreviations: CI, confidence interval; OS, overall survival. 



presentation had undergone a prior nephrectomy. Median OS 
was estimated at 25 months (18—44 months). Patients with 
metastasis at presentation and who had undergone nephrec- 
tomy (n=49) had a median OS of 1 8 months (9-29 months) 
compared to patients without nephrectomy (n=22) who had 
a median OS of 8 months (4—12 months) (hazard ratio =0.43 
[0.25-0.74], P=0.002). 

In multivariate analysis, three prognostic factors were 
independent predictors of long survival: prior nephrectomy 
(hazard ratio =0.38 [0.22-0.64], J P<0.0001); systemic 
therapy by targeted therapy (hazard ratio =0.50 [0.3 1-0.80], 
.P=0.005); and lack of liver metastasis (hazard ratio =0.43 
[0.22-0.82], P=0.002) (Table 5). 



Patients within a favorable MSKCC risk group had a 
median OS of 21 months (14-3 1 months) (16 deaths among 
22 patients) compared to 14 months (10-20 months) for 
patients within an intermediate or poor MSKKC risk group 
(61 deaths among 72 people), but this difference was not 
statistically significant (hazard ratio =0.71 [0.41-1.23], 
P=0.22). Interestingly, all patients of the "targeted therapy" 
cohort, whatever the MSKKCC risk group, had longer 
survival than patients of the "immunotherapy" cohort 
(respectively, 22 months versus 12 months for favorable 
MSKCC risk group [P=0.0009] and 15 months versus 10 
months for intermediate and poor MSKKC risk groups 
[P=0.04]) (Table 6). 
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Table 5 Multivariate analysis of prognostic factors of overall 
survival 



Prognostic factors 


Hazard ratio 


P-value 




with 95% CI 




Prior nephrectomy 


0.38 (0.22-0.64) 


0.0001 


Targeted systemic therapy 


0.50 (0.31-0.80) 


0.005 


Lack of liver metastasis 


0.43 (0.22-0.82) 


0.002 


Presence of lymph node metastasis 


0.72 (0.39-1.35) 


0.25 


Lack of lung metastasis 


0.93 (0.56-1.55) 


0.73 


One metastatic site 


0.96 (0.56-1.63) 


0.87 



Abbreviation: CI, confidence interval. 



First-line systemic therapy TTF 

Median first-line systemic therapy TTF for the entire cohort 
of 1 1 1 patients was 7 months (95% CI; [4-9 months]) and 
the 1 -year TTF was 32% (Figure 2A). A total of 105 patients 
had progressed. Median first-line systemic therapy TTF was 
8 months (6-12 months) for patients of the "targeted therapy" 
cohort compared with 3 months (2—4 months) for patients of 
the "immunotherapy" cohort (hazard ratio =0.60 [0.39-0.94], 
P=0.02) (Figure 2B). 

Figure ID shows the impact of first-line systemic therapy 
TTF on OS. The patients with first-line systemic therapy 
TTF >6 months (n=60, ie, 51/83 and 9/28 patients treated 
with targeted therapy and immunotherapy, respectively) 
had a median OS of 3 1 months (21-40 months) compared 
with patients with first-line therapy TTF <6 months (n=5 1) 
with a median OS of only 7 months (6-10 months) (hazard 
ratio =0.30 [0.19-0.46], .P<0.0001). 

Discussion 

Novel therapies for mccRCC bring both new hope and new 
challenges. To date, large controlled studies have shown 
significant benefit in PFS or OS with seven targeted thera- 
pies: the antiangiogenic monoclonal antibody bevacizumab 
associated with interferon; the oral tyrosine kinase inhibitors 
sunitinib, sorafenib, pazopanib, and axitinib; and the mTOR 



inhibitors temsirolimus and everolimus. 27 Schemas, such as 
the one presented in Figure 3, may also be used to determine 
the level of evidence available for targeted agents and immu- 
nologic approach in varied clinical settings. 

Questioning the impact of targeted agents in patients 
with metastatic RCC has led us to assess the effectiveness of 
these drugs in pragmatic use without patient selection. Thus, 
all patients with mccRCC, treated over a 10-year period in 
two main oncology treatment centers of the Franche-Comte 
region were included in this retrospective study. Our popu- 
lation reflects classical distribution of metastatic sites with 
the lung, bone, lymph nodes, and liver as the most common 
sites. 28 In daily clinical practice, an absolute difference of 
9 months in median OS was observed for patients treated 
with at least one targeted therapy ("targeted therapy" cohort) 
compared with patients treated with immunotherapy with- 
out targeted therapy ("immunotherapy" cohort) (2 1 months 
[14-29 months] versus 12 months [7-15 months], respec- 
tively, _P=0.003). This benefit was confirmed in multivariate 
analysis. Adjusted for the prior nephrectomy and lack of liver 
metastasis, the risk of death was reduced by half (hazard 
ratio = 0.50 [0.3 1-0.80], P=0.005). Interestingly, it seems that 
all patients, regardless of their MSKCC risk group, obtained 
survival benefits from the use of targeted agents (22 months 
versus 12 months within the favorable MSKCC risk group 
[T^O.0009] and 15 months versus 10 months within the 
intermediate and poor MSKKC risk groups [.P=0.04]). 
However, this benefit seems to be higher for patients within 
the favorable MSKCC risk group. 

The benefit of prior nephrectomy on survival was con- 
firmed for metastatic RCC at presentation or not, with a 
median OS of 21 months (16-29 months) versus 8 months 
(4-12 months) (hazard ratio =0.32 [0. 1 9 - 0.53], P<0.000 1 ). 
In metastatic RCC, two randomized trials showed a survival 
benefit for cytoreductive nephrectomy in selected patients 
before interferon therapy compared with interferon therapy 



Table 6 Overall survival according to MSKCC risk group and systemic therapy 





Num 
Died 


ber of patients 

Total 


Median OS (months) 
with 95% CI 


Hazard ratio 
with 95% CI 


P-value 


Entire cohort 


91 


1 1 1 


17(13-22) 


/ 


/ 


MSKCC risk group: 


favorable 










Systemic therapy 










0.0009 


Targeted therapy 


12 


18 


22 (17-44) 


0.13 (0.03-0.53) 




Immunotherapy 


4 


4 


12 (4-15) 






MSKCC risk group: 


intermediate and poor 








Systemic therapy 










0.04 


Targeted therapy 


45 


56 


15 (10-24) 


0.55 (0.31-0.98) 




Immunotherapy 


16 


16 


10 (4-16) 







Abbreviations: CI, confidence interval; MSKCC, Memorial Sloan- Kettering Cancer Center; OS, overall survival. 
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Figure 2 Kaplan-Meier estimates of first-line systemic therapy TTF. 

Notes: (A) TTF for the entire cohort. (B) TTF according to the systemic therapy: "targeted therapy" (in red) versus "immunotherapy" (in blue). 
Abbreviations: CI, confidence interval; TTF, time to treatment failure. 



60 



alone. 1112 The combined analysis of the two trials then 
revealed median OS of 13.6 months (9.7-17.4 months) versus 
7.8 months (5.9-9.7 months) (P=0.002) for nephrectomy 
over nonsurgery, respectively. 11 However, the real impact of 
cytoreductive nephrectomy in this setting with targeted thera- 
pies available will be fully explored through the randomized 
Phase III CARMENA trial. 

In our study, one metastatic site was an independent pre- 
dictor of short survival: liver metastasis (hazard ratio =2.33 
[1.22-4.45], P=0.002). The negative impact of liver 
metastases on survival outcomes of patients treated with 
currently approved molecularly targeted agents has already 
been observed on another cohort of 2,027 patients from the 
International mRCC Database Consortium. 29 Furthermore, in 



both this International mRCC Database Consortium cohort 
and another from the Beuselinck et al study, bone metastases 
were found to have a negative impact on survival. 29 - 30 In our 
study, bone metastases have not been related to OS. 

Median first-line systemic therapy progression-free sur- 
vival (PFS) was 8 months for the "targeted therapy" cohort 
patients. This finding could appear lower than the results 
published in Phase III clinical trials, but, looking at other 
data, it compares favorably with the published 9.4 months 
of median PFS and 18.7 months of median OS from a global 
expanded-access of sunitinib to 4,577 patients. 31 As previ- 
ously described by Seidel et al and Halabi et al, our study 
shows an impact of first-line systemic therapy PFS on OS 
with a cutoff at 6 months of PFS. 32,33 



PFS: temsirolimus vs INF 
OS: temsirolimus vs INF 

PFS: sunitinib vs INF 
OS: sunitinib vs INF 

PFS: bevacizumab + INF vs INF 
OS: bevacizumab + INF vs INF 

PFS: bevacizumab + INF vs INF 
OS: bevacizumab + INF vs INF 



0,9 



I3,£ 



13,3 



Foor MSKCC 
risk group 



14,(1 



4,8 



fav 



Intermediate and 
orable MSKCC 
risk group 



0 1 2 3 4 5 6 7 

Time (months) 

Figure 3 Absolute differences in progression-free survival and overall survival in pivotal trials where immunotherapy and targeted therapies for mRCC were 
compared. 

Abbreviations: INF, interferon-a; mRCC, metastatic renal cell carcinoma; MSKCC, Memorial Sloan-Kettering Cancer Center; OS, overall survival; PFS, progression-free 
survival; vs, versus. 
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The results of the present study need to be viewed within 
the context of a retrospective analysis, small sample size, and 
lack of some data. Some factors, such as time effect, could 
not be taken into account. However, three previous larger 
studies (one national, two others multicentric) confirmed a 
positive impact of targeted therapies on the survival outcomes 
of patients with mccRCC. 34-36 Moreover, recent reports have 
raised the question of a potential immunomodulation of 
targeted therapy, and immunotherapy remains an important 
target in this setting. 37 - 38 

Conclusion 

Despite limits in our study but in line with other publications, 
our results suggest that targeted therapies are associated with 
improved overall survival in comparison with cytokines. 
In the context of rational decision making in health care, a 
major challenge is to provide cost-effectiveness data that are 
relevant to daily practice and which may be used to optimize 
the use of healthcare resources. A pharmacoeconomic study, 
commonly used to evaluate the health benefit of new treat- 
ments, would allow a more precise evaluation of targeted 
therapy effectiveness in the clear-cell renal cell carcinoma 
setting and on a larger scale. 
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